Isolation and characterization of the human homeobox gene HOX D1.
Homeobox genes, first identified in Drosophila, encode transcription factors that regulate embryonic development along the anteroposterior axis of an organism. Vertebrate homeobox genes are described on the basis of their homology to the genes found within the Drosophila Antennapedia and Bithorax homeotic gene complexes. Mammals possess four paralogous homeobox (HOX) gene clusters, HOX A, HOX B, HOX C and HOX D, each located on different chromosomes, consisting of 9 to 11 genes arranged in tandem. We report the characterization of the human HOX D1 gene. This gene consists of two exons, encoding a 328 amino acid protein, separated by an intron of 354 bp. The human HOX D1 protein is one amino acid longer (328 amino acids) than the mouse protein (327 amino acids) and is 82% identical to the mouse HOX D1 homolog. The DNA binding homeodomain region of the human protein exhibits a 97% and 80% identity between mouse Hoxd1 and Drosophila labial homeodomains, respectively. The exon/intron and intron/exon splice junctions are conserved in position between human and mouse genes. Determination of the human HOX D1 gene structure permits the use of PCR based analysis of this gene for the assessment of mutations, for diseases that link to the HOXD cluster (such as Duanes Retraction Syndrome (DRS)), or polymorphisms associated with human variation. Molecular characterization of the HOXD1 gene may also permit analysis of the functional role of this gene in human neurogenisis.